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Supplementary Tables

Table S1. Selected models explaining soil food patameters.

Intercept Spatial filters Land use Soilpedies
Parameter Parameter P Parameter Parameter P Parameter Parameter P
value value value
S 16.00 2.20 IntensityL 0.04 9.32 moist 0.042
2.27 IntensityM -5.71 moist*IntL
-8.43 moist*IntM
-2.02 Ntot 0.034
DivsS 2.06 1.73 moist 0.0005
TLm 3.30 -0.24 pH 0.034
0.01 pH? 0.044
TLM 3.92 -0.33 Filter3 0.032
LoglOo(PathRD) -1.70 -1.80 Filterl 0.0024 0.39 IntensityL <0.0001
Logl0(PathFB) -0.14 -1.23 Filterl <0.0001 0.009 TOC 0.42
0.20 Filter3 0.60 -0.15 Filter3*TOC 0.009
Pathfungi 0.46 -1.92 Filter3 0.0002 0.08 TOC 0.0001
Pathbact 0.05 Filterl <0.0001 0.01 IntensityL 0601 0.05 moist 0.0011
0.03 bulkdens 0.0007
0.04 Ntot 0.01
Total biomass -0.08 0.08 Filter5 0.21 0.049 IntensityL <0.0001 0.10 bulkdens 0.0001
0.008 TOC 0.009
-0.063 Filter5*TOC 0.014
Log10(Pathroot) -1.67 Filterl 0.0045 0.57 IntensityL <0.0001
Logl0(FB) 0.08 -0.79 Filterl <0.0001 -0.79 moist 0.0016
0.24 bulkdens 0.016




Abbreviations: S = number of functional groups, ®#v diversity of functional groups, TLm = mean tnaplevel, TLM = maximum trophic level, PathRD =
ratio of standardized biomass of root and detetusrgy channel, PathFB = ratio of standardized hgsof fungal and bacterial energy channel, Pagifan
standardized biomass of fungal energy channelbReth= standardized biomass of bacterial energymdl, Total biomass = total biomass of the saitifaveb,
Pathroot = standardized biomass of the root enghigginel, FB = fungal/bacterial biomass ratio, meistoisture content, bulkdens = bulkdensity, IntL =

permanent grassland, IntM = medium intensity rotgtNtot = total soil N content, TOC = total soianic C content, WHC = water holding capacity.



Table S2. Selected models for explaining the bienedsndividual functional groups of the soil foaekb.

Intercept Spatial filters Land use Soilpedies

Parameter Parameter P Parameter Parameter P Parameter Parameter P
value value value

Bacteria 0.05 Filterl <0.0001 0.01 IntensityL <0.0001 0.08 moist <0.0001
0.017 bulkdens 0.001

LoglO(AM fungi)  -2.93 -1.70 Filterl 0.0046 058  tdnsityL  <0.0001

LoglO(Bacterivor  -5.25 1.06 Filterl
ous nematodes)

Plant parasitic -5.8*10° 1.44*10 Filterl 0.0017 1.30*1 pH 0.044
nematodes -9.9*10° Filter2 0.011

-3.05*1 0.57
5.17*107 LOI 0.029
-1.07*10* Filter3*WHC  <0.0001

Fungivorous mites 8.1*10 . Filter3 0.033 . IntensityL

LoglO(Predatory -5.9 Filter3 0.0004 0.29 IntensityL
mites




Intercept Spatial filters Land use Soilpedies
Parameter Parameter P Parameter Parameter P Parameter Parameter P
value value value
Enchytraeids 0.00008 0.001 IntensityL <0.0001 -0.00001 pH
-0.0001 IntL*pH <0.0001
0.0004 moist 0.025
LoglO(Flagellates  -5.93 1.67 Filterl <0.0001 2.02 moist 0.0004
) -0.98 Filter3 0.0064 0.86 bulkdens 0.0007
Log1l0(Amoebae) -6.27 1.28 Filter2 0.0004 2.19 moist 0.0003
1.37 bulkdens <0.0001
0.05 Ctot 0.0039

Abbreviations: LOI = loss-on-ignition, Ctot = totsdil C, rest as in table S1.



Table S3. Effect of removal of variable classestiselected models (Tables 1) explaining ecosystexxegses on model R-squared

values and AIC.

Pot N min N leached N,O CO, CH, DOC leached

Explained AIC Explained AIC Explained AIC Explained AIC Explained AIC Explained AIC
varianct varianct varianct varianct varianct varianct

Full model 0.45 392.3 0.34 8939 0.17 156.7 0.53 2118 0.24 9.63 0.77 759.3

Filters 0.14 4125 0.17 9044 0.06 1625 041 223.1 0.56 785.1
removed

Soil properties 0.14 429.9

removed

Land use 0.11 15.36 0.46 804.8
removed

N and C

stocks

removed

Soil food web  0.32 400.5 0.42 2229 0.19 11.57

structure

removed

Ind. group 0.12 906.1 0.10 160.2 0.33 230.7 0.19 11.64 0.57 788.7
biomass

removed




Table S4. Management and soil properties for theetkand use forms in Sweden

(Scania, 7.8/6.6/9.6 °C mean/min/max annual tentpesa666 mm mean annual

precipitation).

[SE]

L
Pasture

M
Rotation

H
Intensive Rotation

Description of
crop/vegetation during
sampling (2008/2009)

permanent grassland

ley in rotation

winter wheat

Management regime — histo

permanent grassland
y (not tilled for at least 10
years)

lay for hay or grass seed
production or catch crop
during winter/ winter
wheat or spring barley or
lay for hay/ potato or
spring barley or winter
wheat

before winter wheat: carrot or
winter wheat or spring barley/
sugar beets or spring barley o

winter wheat

Most important management
practices

grazing by cows or
horses

cutting/harvesting, no
tillage during the year of

harvesting, tillage (annually),
weed and pest management

=

lay when necessary
Fertilizer input * oncel/year in spring; oncel/year in spring; once/year in spring;
granules granules granules

N (kg ha' y*h) 10 (0) 169 (112) 166 (134)

P (kg ha y™?) 1 (0) 18 (16) 16 (21)

K (kg ha' y™) 1 (0) 35 (33) 41 (36)
FAO soil type ** Calcaric Cambisol Calcaric Cambiso Calcaric Cambisol
Total Organic Carbon (%) 5.21 2.61 2.54
Total Carbon (%) 6.34 2.70 2.86
Total N (%) 0.41 0.21 0.17
C/N 13.84 13.15 16.55
pH 7.60 7.53 7.65
Moisture (g &) 0.31 0.20 0.19
Bulk Density (g cri?) 0.95 1.31 1.19
Ca (g kg") 10.93 5.80 7.10
P (mg kg) 56.20 17.60 38.60
K (mg kg?) 229.20 89.50 123.50
Mg (mg kg?) 314.70 101.40 101.60
S (mg kg) 27.50 9.60 20.90

*average values for the years of sampling andHemrevious three years before sampling (in paesith

**European soil database (http://eusoils.jrc.ecpareu)



Table S5. Management and soil properties for theetkand use forms in United

Kingdom (Chilterns, 9.5/5.5/13.5 °C mean/min/maruel temperature, 625 mm mean

annual precipitation).

L M H
[UK] Pasture Rotation I ntensive Rotation
Description of
permanent grassland field beans winter wheat

crop/vegetation during
sampling (2008/2009)

Management regime —
history

permanent grasslan
(not tilled for at
least 10 years)

d

continuous 6 or 7 year rotation with
wheat/barley and two different break
crops (oil seed rape and field beans

continuous 3 or 4 year rotatior
with wheat/barley and oil seec
rape as the only break crop

Most important
management practices

grazing by sheep

harvesting
tillage (annually)
fungicides/herbicides/insecticides
(biannually)

harvesting
tillage (annually),
fungicides/herbicides (3 times

per year), insecticides
(annually), growth regulator

(biannually)

sewage sludge or municipal
compost (at 20% of sampling
sites)

oncelyear; March;

2 times/year; late March and lal

te

Fertilizer input * only for one site; oncelyear; after soil analyses; granules April: granules
granules
N (kg ha' y*!) 9 (9) 0 (169) 173 (171)
P (kg hd yY) 5 (5) 99 (93) 35 (25)
K (kg ha' y*) 5 (5) 60 (111) 25 (74)
Chromic

FAO soil type**

Luvisol/Leptosol

Chromic Luvisol/Leptosol

Chromic Luvisol/Leptosol

Total Organic Carbon

(%) 3.71 2.12 3.00
Total Carbon (%) 6.46 411 6.49
Total N (%) 0.39 0.24 0.27
CIN 9.36 8.94 11.04
pH 7.22 7.41 7.64
Moisture (g ) 0.18 0.16 0.16
Bulk Density (g cri) 0.82 1.30 1.15
Ca (g k@) 15.90 11.20 12.80
P (mg kg) 38.06 21.88 22.16
K (mg kg 316.79 179.76 182.52
Mg (mg kg") 190.03 129.15 134.35
S (mg kg 28.15 16.78 17.90

*average values for the years of sampling andHerprevious three years before sampling (in paesith

**European soil database (http://eusoils.jrc.ecmpareu)



Table S6. Management and soil properties for theetland use forms in Czech Republic

(Ceske Budejovice, 7.9/3/13 °C mean/min/max antamaperature, 700 mm mean

annual precipitation)

L M H
[CZ] Pasture Rotation I ntensive Rotation
Description of
X . permanent
crop/vegetation during clover wheat
grassland

sampling (2008/2009)

Management regime —
history

permanent meadoy
(not tilled for at
least 10 years)

v continuous rotation with clover - barley
or oats - wheat or oil seed rape or potat
maize or winter barley.

_before wheat: oil seed
rape/wheat/barley/potatd

o

Most important
management practices

cutting for forage

cutting/harvesting, no tillage in the yea
of clover

harvesting, tillage

r (annually), weed and pes

management when
necessary

Fertilizer input *

oncel/year; granule

3 times/year (3:2:1) in early spring,
s during intensive growth, and after spik
appearance; granules

a)

3 times/year (3:2:1) in
early spring, during
intensive growth, and

after spike appearance;

granules
N (kg ha' y™") 3(3) 26 (138) 138 (138)
P (kg ha y?) - 0(5) 5(5)
K (kg ha' y™) - 0 (5) 5 (5)
Stagnic Stagnic Luvisol/Stagnic
FAO soil type** Luvisol/Dystric Stagnic Luvisol/Dystric Cambisol Cambiso/Dystric
Cambisol Cambisoil
Total Organic Carbon (% 5.54 1.91 1.98
Total Carbon (%) 5.54 1.91 1.98
Total N (%) 0.37 0.15 0.15
C/N 13.63 13.11 13.69
pH 6.41 6.74 6.74
Moisture (g &) 0.27 0.23 0.23
Bulk Density (g criv) 0.69 1.26 1.29
Ca (g kg") 3.20 1.30 1.60
P (mg kg") 8.00 8.60 17.40
K (mg kg 488.10 235.20 272.30
Mg (mg kg?) 309.20 174.70 151.80
S (mg kg") 91.20 7.80 15.40

*average values for the years of sampling andHemrevious three years before sampling (in paesigh

**European soil database (http://eusoils.jrc.ecpareu)

—



Table S7. Management and soil properties for theetkand use forms in Greece (Kria

Brisi, 14/4/31 °C mean/min/max annual temperatd@5 mm mean annual precipitation)

L M H
[GR] Pasture Rotation I ntensive Rotation
Description of
crop/vegetation during | permanent grasslan clover barley
sampling (2008/2009)
Management regime — permanent natyral perennial rotation with cIoveMedicago befpre barley:
history grassland (not tilled for at least 4 years) -tobacco or maize or maize/various .
for at least 20 years vetch or barley. legumes/barley/set asideg.
harvesting, tillage
Most important grazing by sheep or cutting (biannually), no tillage during the (annually), weed and pest
management practices horses years of clover management when
necessary

Fertilizer input * oncelyear; granules oncel/yeganules

N (kg ha' y*!) - - (65) 80 (53)

P (kg ha y?) - -(17) -(3)

K (kg ha' y?) - -(17) -(3)
FAO soil type** Fluvisol Fluvisol Fluvisol
Total Organic Carbon
(%) 2.61 241 1.79
Total Carbon (%) 3.76 2.63 2.42
Total N (%) 0.21 0.21 0.15
CIN 12.27 12.01 12.33
pH 8.63 8.48 8.60
Moisture (g &) 0.19 0.26 0.20
Bulk Density (g criv) 1.26 1.37 1.37
Ca (g kg") 15.9 12.2 13.9
P (mg kg") 9.0 16.4 40.3
K (mg kg 245.3 140.2 138.2
Mg (mg kg") 1260.6 607.6 559.8
S (mg kg") 29.4 21.1 115.9

*average values for the years of sampling andHemrevious three years before sampling (in paesigh

**European soil database (http://eusoils.jrc.ecpareu)



Table S8. ANOVA table of country and land use dffem soil properties (with farm as a random fgctdnderlined values are

significant.
Country Country*Land use

Faie P P P Foa; P
Moisture 3.4¢ 0.0t 0.91 0.41 1.4< 0.24
pH 12.7 0.00017 1.29 0.29 0.62 0.72
Total N 1.4¢ 0.2t 6.51 0.004: 0.65 0.7C
Total C 1.12 0.37 5.04 _0.013 0.63 0.71
OrganicC 0.62 0.62 4.41 ~0.02 0.64 0.70
CIN 9.53 0.0008 2.42 0.10 0.57 0.75
Ca 4.7C 0.01¢ 4.7C 0.1¢ 0.2¢ 0.94
P 2.99 0.06 0.93 0.41 0.76 0.61
K 5.84 0.007 5.40 0.009 0.31 0.93
Mg 58.2 <0.000: 2.0¢ 0.1< 0.41¢ 0.87
S 2.12 0.14 8.6% 0.001 0.44 0.8%
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Table S9: Values for the physiological parametéth® different trophic groups in the
food web. For each parameter for each trophic graepaveraged the estimations

reported in the literature after review of recétarature on the subject (see references

listed below).
Trophic groups assim_ilation pronl_Jction death_iate
efficiency efficiency (yr)
plant parasitic nematodes 0.42 0.31 2.3
phytophagous collembolan 0.34 0.37 1.96
plant associated nematodes 0.42 0.31 6
AM fungi 1 0.44 3.7
saprophytic fungi 0.44 3.7
bacteria 1 0.51 9
fungivorous mites 0.5 0.4 1.42
fungivorous nematodes 0.42 0.31 6
fungivorous collembolan 0.34 0.37 1.96
omnivorous collembolan 0.34 0.37 1.96
bacterivorous collembolan 0.34 0.37 1.96
amoeba 0.55 0.58 7.3
flagellates 0.52 0.6 7.3
enchytraeids 0.28 0.29 1.95
earthworms 0.22 0.32 0.14
bacterivorous nematodes 0.54 0.49 14.1
omnivorous and predaceous nematodes 0.55 0.28 5.8
predaceous collembolan 0.34 0.37 1.96
predaceous mites 0.75 0.3 3.44

Referencesused for estimating trophic group physiological parameters:

Barcenas-Moreno G, Gomez-Brandom M, Rousk J, Bag#009) Adaptation of soil microbial
communities to temperature: comparison of fungi laacteria in a laboratory experime@iobal Change
Biology 15:2950-2957.

Berg M et al. (2001) Community food web, decompositand nitrogen mineralisation in a stratified 8co
pine forest soilOikos94:130-142.

Bolton P, Phillipson J (1976) Burrowing, feedingestion and energy budgets of Allolobophora rosea

(Savigny)(Lumbricidae)Oecologia245:225-245.
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Brown D, Coiro M (1985) The reproductive capacitgldongevity of Xiphinema index(Nematoda:
Dorylaimida) from three populations on selectedt iptsnts REV NEMATOIL8:171-173.

Burn A (1984) Life cycle strategies in two Antaoc€ollembolaOecologia64:223—-229.

Cabrera AR, Cloyd R a., Zaborski ER (2005) Develeptrand reproduction of Stratiolaelaps scimitus
(Acari: Laelapidae) with fungus gnat larvae (DipteBciaridae), potworms (Oligochaeta: Enchytragidae
or Sancassania aff. sphaerogaster (Acari: Acarigsé)e sole food sourdexperimental and Applied
Acarology36:71-81.

Chen J, Carey JR, Ferris H (2001) Comparative deaphy of isogenic populations of Caenorhabditis
elegansExperimental gerontolog$6:431—-40.

Chen J, Ferris H (1999) The effects of nematodeiggeon nitrogen mineralization during fungal
decomposition of organic matt&oil Biology and Biochemisti31:1265-1279.

Coiro M, Sasanelli N (1995) Life cycle studies odlividual Longidorus athesinus (Nematoda) on Sid.uc
Cherry.Nematol medi23:329-333.

Colteaux M, Ogden C (1988) The growth of Trachelgulgh dentata (Rhizopoda: Testacea) in clonal
cultures under different trophic conditiomdicrobial ecologyl15:81-93.

Ferris H, Eyre M, Venette RC, Lau SS (1996) Popata¢nergetics of bacterial-feeding nematodes:estag
specific development and fecundity rat8sil Biology and Biochemisti38:271-280.

Ferris H, Venette R, Lau S (1997) Population eng®f bacterial-feeding nematodes: carbon and
nitrogen budgetsSoil Biology and Biochemistf39:1183-1194.

Gems D (2000) Longevity and ageing in parasitic fed-living nematode®iogerontologyl:289-307.
Gotoh T, Yamaguchi K, Mori K (2004) Effect of tentpture on life history of the predatory mite
Amblyseius (Neoseiulus) californicus (Acari: Phyidae).Experimental & applied acarology2:15-30.
Gregoire-Wibo C, Snider R (1977) The intrinsic ratenatural increase: its interest to ecology dad i
application to various species of collembdtaological Bulletins25:442-448.

Hunt H, Coleman D, Ingham E (1987) The detritalda@eeb in a shortgrass prairiiology and Fertility of
Soils3:57-68.

Kojima K (1985) The life history of Hypogastrurardgana in a culture situation (Collembola:

Hypogastrurudaedaphologia32:1-10.
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Marchant R, Nicholas WL (1974) An energy budgettfa free-living nematode Pelodera (Rhabditidae).
Oecologial6:237-252.

Mulder C, Baerselman R, Posthuma L (2007) Empimeakimum lifespan of earthworms is twice that of
mice.Age (Dordrecht, Netherlandgp:229-31.

Petersen H, Luxton M (1982) A comparative analgs§isoil fauna populations and their role in
decomposition processd3ikos39:288-388.

Phillipson J, Abel R, Steel J, Woodell S (1979) Iricaeid numbers, biomass and respiratory metaholis
in a beech woodland-Wytham Woods, Oxfdbecologial93:173-193.

Rodriguez P, Arrate JA, Martinez-Madrid M (2002jd_history of the oligochaete Enchytraeus coronatus
(Annelida, Enchytraeidae) in agar cultulrevertebrate Biology21:350-356.

Rogerson A (1981) The ecological energetics of Amaogroteus (Protozodjlydrobiologia85:117-128.
Rombke J (1991) Estimates of the Enchytraeidagy@©hiaeta, Annelida) contribution to energy flow in
the soil system of an acid beech wood forBiilogy and fertility of soild1:255-260.

Rousk J, B4ath E (2007) Fungal and bacterial granviioil with plant materials of different C/N ras.
FEMS microbiology ecolog§2:258-67.

Schaefer M (1990) The soil fauna of a beech faradtmestone: trophic structure and energy budget.
Oecologia82:128-136.

Scheu S (1991) Mucus excretion and carbon turnofrendogeic earthwormBiology and fertility of soils
12:217-220.

Schiemer F (1983) Comparative aspects of food dbgpere and energetics of freeliving nemato@ékos
41:32-42.

Schmidt O, Scrimgeour CM, Curry JP (1999) Carbath ritrogen stable isotope ratios in body tissue and
mucus of feeding and fasting earthworms (Lumbriessivus).Oecologial18:9-15.

Schrader S, Langmaack M, Helming K (1997) ImpadEollembola and Enchytraeidae on soil surface
roughness and properti€iology and fertility of soil€9:396—400.

Six J, Frey SD, Thiet RK, Batten KM (2006) Bacteead Fungal Contributions to Carbon Sequestration

in AgroecosystemsSoil Science Society of America Jouri@l555.
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Small R, Evans A (1981) Experiments on populatimwgh of the predatory nernatode P~ iolzclzuZus-
punctatus in laboratory culture with observationdife history (). Revue Nématal:261-270.

Sohlenius B (1980) Abundance, biomass and contoibtid energy flow by soil nematodes in terrestrial
ecosystemsDikos34:186—-194.

Sevik G, Leinaas H (2003) Adult survival and reprctibn in an arctic mite, Ameronothrus lineatus
(Acari, Oribatida): effects of temperature and wintold.Canadian journal of zoolog¥588:1579-1588.
Standen V (1973) The production and respiratioaroénchytraeid population in blanket bdge Journal
of Animal Ecologyt2:219-245.

Testerink G (1983) Metabolic adaptations to sedstmanges in humidity and temperature in litter-
inhabiting CollembolaOikos40:234-240.

Verhoef H, Prast J, Verweij R (1988) Relative impace of fungi and algae in the diet and nitrogen
nutrition of Orchesella cincta (L.) and Tomocerusaon (Lubbock)(Collembola)-unctional Ecology
2:195-201.

Whalen JK, Parmelee RW (2000) Earthworm secondagyztion and N flux in agroecosystems: a
comparison of two approach&3ecologial24:561-573.

Wiegert RG, Petersen CE (1983) Energy Transfensedts Annual Review of Entomolo@B:455—-486.
Wolters V (1985) Resource allocation in Tomocetagdscens (Insecta, Collembola): a study with C-14-
labelled food Oecologia2:229-235.

Wood F (1974) Biology of Seinura demani (Nematatiahelenchoididae)Nematologice20:347-353.
Ydergaard S, Enkegaard A, Brgdsgaard H (1997) Teéatory mite Hypoaspis miles: temperature
dependent life table characteristics on a dietizril larvae, Bradysia paupera and B. tritiemtomologia

experimentalis et applicat®s:177-187.
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Table S10: Values for the coefficients of feedimgferences used to calculate the diet
fraction each prey represents for each predatphicagroup (these coefficients were
further weighted by corresponding prey biomasseasonred in the field). These values

were based on estimations reported in the liteegfsee references listed below).

Predator trophic group Prey trophic groups Feeding preference
J L Wij
plant parasitic nematodes root 1
phytophagous collembolan aboveground plant 1
plant associated nematodes root 1
AM fungi root 1
saprophytic fungi detritus 1
bacteria detritus 1
fungivorous mites AM fungi 0.5
fungivorous mites saprophytic fungi 0.5
fungivorous nematodes AM fungi 0.1
fungivorous nematodes saprophytic fungi 0.9
fungivorous collembolan AM fungi 0.475
fungivorous collembolan saprophytic fungi 0.475
fungivorous collembolan bacteria 0.05
omnivorous collembolan detritus 0.25
omnivorous collembolan AM fungi 0.25
omnivorous collembolan saprophytic fungi 0.25
omnivorous collembolan bacteria 0.25
bacterivorous collembolan bacteria 1
amoeba bacteria 0.08
amoeba flagellates 0.9
amoeba saprophytic fungi 0.01
amoeba AM fungi 0.01
flagellates AM fungi 0.05
flagellates saprophytic fungi 0.05
flagellates bacteria 0.9
enchytraeids detritus 0.2
enchytraeids saprophytic fungi 0.4
enchytraeids bacteria 0.4
earthworms detritus 0.2
earthworms saprophytic fungi 0.4
earthworms bacteria 0.4
bacterivorous nematodes bacteria 0.05
bacterivorous nematodes flagellates 0.95
omnivorous and predaceous nematodes bacteria 0.0001
omnivorous and predaceous nematodes amoeba 0.001
omnivorous and predaceous nematogdes flagellates 010.0
omnivorous and predaceous nematogdes plant panasitiatodes 0.2
omnivorous and predaceous nematofdes plant assboiateatodes 0.2
omnivorous and predaceous nematogdes fungivoroustoees 0.2
omnivorous and predaceous nematofdes bacterivossnatndes 0.2
omnivorous and predaceous nematogdes enchytraeids 2 0.
predaceous collembolan fungivorous nematodes 0.05
predaceous collembolan fungivorous collembolan 0.05
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predaceous collembolan omnivorous collembolan 0.05
predaceous collembolan bacterivorous collembolan 05 0.
predaceous collembolan bacterivorous nematodes 0.05
predaceous collembolan omnivorous and predaceaguatndes 0.8
predaceous mites predaceous collembolan 0.2
predaceous mites omnivorous and predaceous nersatode 0.001
predaceous mites enchytraeids 0.001
predaceous mites fungivorous mites 0.2
predaceous mites fungivorous collembolan 0.2
predaceous mites omnivorous collembolan 0.2
predaceous mites bacterivorous collembolan 0.2
predaceous mites phytophagous collembolan 0.2

Referencesused for estimating coefficients of predator feeding preferences:

Berg M et al. (2001) Community food web, decompositand nitrogen mineralisation in a stratified 8co
pine forest soilOikos94:130-142.

Bjgrnlund L, RgnnR, Péchy-TarMM, MaurhoferM, Keel C, Nybroe O (2009) Functional GacS in
Pseudomona®SS73 prevents digestion Kaenorhabditis eleganand protects the nematode from killer
flagellates.The ISME JournaB: 770-779.

Ekelund F (1998) Enumeration and abundance of nhagpus protozoa in soil, with special emphasis on
heterotrophic flagellate§oil Biology and Biochemisti30: 1343-1347.

Hunt H, Coleman D, Ingham E (1987) The detritaldoeeb in a shortgrass prairiology and Fertility of
Soils3:57-68.

Schmidt O, Curry JP, Dyckmans J, Rota E, Scrimg@r(2004) Dual stable isotope analysi§’C and

8"N) of soil invertebrates and their food sourdesdobiologia48: 171-180.
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Table S11. Parameter combinations fitted in thiessizal modelling procedure.

Variable class

Parameter combinations tested

1.

2.

3.

4,

5.

6.

Spatial
autocorrelation

Soil physical and
chemical properties

Land use

C and nutrient stocks

Soil food web
structure
Biomass of

individual functional
groups

a)

a)
b)

c)

d)

a)
b)

c)

d)

b)

c)

b)

Filters 1-6

pH, moisture, WHC
pH+pH, moisture+moistufe WHC+WHC

All combinations of terms from a and b that wereirfd to
improve AIC in phases a and b. (retain quadratictef any of
these two term combinations if found to improve AiCphase
b).

Interaction terms between parameters that were dfdion be
significant in a and b with parameters from class 1

H, M, L
H+M, L

Interaction terms between parameters that were dfdion be
significant in a and b with parameters from class 1

Total C, total N, total organic C, C/N, LOI
Total C+Total &, Total N+Total N, TOC+TOG, LOI+LOI?

All combinations of terms from a and b that wereirfd to
improve AIC in phases a and b. (retain quadratiotef any of
these two term combinations if found to improve AtCphase
b).

Interaction terms between parameters that weredfaionbe
significant in a and b with parameters from classd 3

Number of functional groups, diversity of functibngroups,
mean trophic level, maximum trophic level, fungdiaonel
biomass, bacterial channel biomass, root chanwehdss, total
biomass, F/B channel ratio, R/D channel ratio, i

All combinations of terms from a that were founditoprove
AIC in phase a.

Interaction terms between parameters that were dfdion be
significant in a and b with parameters from classd 3

fungi, bacteria, AM fungi, nematodes (fungivorous,
bacterivorous, omnivorous, predatory, plant-feedimgant-
associated), Collembola (fungal-feeding) , mitesungfal-
feeding, predators), earthworms, enchytraeids, opoat
(amoebae, flagellates)

All combinations of terms from a that were founditoprove
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AIC in phase a.

c) Interaction terms between parameters that were dfdion be
significant in a and b with parameters from classd 3
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Supplementary Figures
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Figure S1. Differences in, and ranges of, ecosystmwices and disservices as affected by land aressthe four European
countries. Boxes represent median anfi@id 7' percentiles, whiskers show maximum and minimurneainless extreme values
are present (circles). Intensity effects were siggunt for CQ production (k32 = 6.94,P = 0.003), CH production (g 3,= 3.35,P =

0.047), and DOC leaching{ky= 19.6,P < 0.000).
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Figure S2: Soil food web diagrams. A. General fa@th diagram used to estimate the
flow-based soil food webs at the different sitesFBw-based soil food web in a
Swedish farm in a high land use intensity field.c&s represent trophic groups of soll
organisms and arrows represent the feeding linksdmn these groups. For panel B, the

size of the circles is proportional to the biomakthe trophic groups and the width of the

arrows is proportional to the carbon flows betwdengroups.
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Supplementary M ethods

Food web analyses and calculations
Biomass calculations

First, the biomass of all measured and countedpgrotithe soil food web was calculated
in terms of kg C M. Fatty acids were converted into biomass C usiedallowing
factors: bacterial biomass 363.6 nmol PLFA = 1 radon (1). Fungal biomass: 11.8
nmol PLFA = 1 mg carbon (2), AMF biomass: 1.047 hiMbFA = 1 pg carbon (3).
After counting total numbers, nematodes were fixed% formaldehyde and 150
randomly selected nematodes were identified tgémis level (4) and allocated to
trophic group (5), and nematode biomass was indallg estimated by analysing digital
microscope images with a specially developed saéwaol (6). Collembola were
determined to species using keys of Gisin (7), Bkbest al. (8), and Zimbars and
Dunger (9). Acari were sorted to suborders usingniiz and Walter (10), and Oribatida
were determined to species using keys of Balogh\Mattlinka (11) and Weigman (12).
Biomass of microarthropods was estimated from lbohensions following (13).

Biomasses for all groups were then expressed paragneter using bulk density values.

Estimation of the “flow-based” soil food webs

Carbon flows, expressed as kg G yn'1, between trophic groups in soil food webs were
estimated as in Hunt et al. (14) from the biomas$dise different trophic groups at a
given site (see above), , and from feeding pref®em@nd physiological parameters of the

different trophic groups (Table S9 and S10). Fegdate (kg C rifyr™) of trophic group
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n
] ijj+Zk=0 ij

j on trophic group is expressed d; = g;; whereB; is the biomass of

ajpj
groupj, d;, & andp; are respectively groypdeath rate, assimilation and production
efficiencies, and); corresponds to the fraction each pregpresents in diet of trophic

groupj depending on predator relative feeding preferengaveighted by prey

. w;;B;
biomasses;; = -——
k=0 @kjBl

). The basic assumption underlying this way of aialtng
feeding rates is that this feeding rate, on an ahipasis, balances losses through natural
death ¢;B;) and losses through predatidti(, Fjx) (14). Parameters used were taken

from Hunt et al. (14) and further updated by ae®ewof recent literature on the subject

(see Table S9 and S10).

Measures of soil food web structure

We use three types of soil food web measures: sliyandices (number of trophic
groups in the food web and Shannon diversity gfhro groups), measures based on
trophic position (mean trophic level and maximuoptric level in the food web), and
measures based on energy channels (Fungi/Bacteneass ratio, fungal channel
biomass, bacterial channel biomass, root chanpnetdss, Fungal/Bacterial channel ratio,
Root/Detritus channel ratio).

The trophic position of a species is defined hgréhle average of the trophic
position of the species it consumes weighted bydtbefraction these species represents:
TL; =1+ P gi;TL; , whereTLj is the trophic level of speci¢sindgithe fraction of
the consumef's diet derived from the prey These “flow-based” trophic levels are

computed following the method of Williams and Maez (15). Average trophic level for
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each consumer is the sum of all entries in eadmaolofA = [1—G]! with I the identity
matrix andG = (gi).

Fungal, bacterial and root energy channels areuneaby the biomass of all the
groups belonging to that channel weighted by tbetribution to this channel. The
contribution of a group to a channel is definedCby- Zlegijcj and thus the
contribution of each group is equal to the prodiic by a vectoV, with V=1 for the
source of the energy channel (either fungi, bagteriroot) and O otherwise. We
measured two different indices to quantify the falrend bacterial energy channel. First
we summed the biomass of all groups belonginggiwen channel weighted by their
contributionc; to this channel. Second, because the order of ib@gnof biomasses
differs strongly between the trophic groups, we alalculated the energy channels with
standardized biomasses of each group by dividiadptbmass of one group by the

overall mean of that group over all considered fo@tbs (16).
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Spatial filters

Two different types of mechanisms can cause sp&ttiatture in a measured variable, (i)
known or unknown explanatory variables or (ii) aawelation between values of the
measured variable. To explicitly incorporate spatiaicture into our statistical models
we calculated spatial filters using principal canedes of neighbor matrices (PCNM)
(17, 18). This method accounts for the fact thadsneed variables are structured at
different spatial scales; not just at a countryes¢ahich could have been modeled as a
random factor), but also within countries and witfarms. The following steps were
used to create the spatial filters:

1. A distance matrix was calculated from the geplgi@coordinates of all sites based on
Euclidean distances.

2. This distance matrix was truncated at distaabese 29.5 km as the minimum
spanning tree in the region with the largest spoddiéld sites (Czech Republic) and all
distances larger than 29.5 km were replaced bytfmes that value prior to PCO as
recommended (19)

3. The principal coordinates were computed frora thstance matrix.

4. All principal coordinates that corresponded dsipive eigenvalues were retained as
spatial filters for further analyses as they repnés spectral decomposition of the spatial

relationships between sampling sites.
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Statistical modeling
Model selection followed a modified version of fir@cedure described in De Vries et al
et al. (20). In this method, we added groups ahgeaccording to a fixed sequential
order, compared their influence on model likelihpselected the variables that gave the
greatest improvement to model likelihood, assebgesklecting the model with the
lowest Akaike’s Information Criterion (AIC), anddh retained these terms in the model
if they were found to be significant in a chi-sqeahtikelihood ratio deletion test (LRTS)
(21). After these tests, another set of varial#gsasenting different controls over
function were then added and the process was egheat

The order of addition followed a hypothetical hiefey of controls over function,
starting with spatial filters that either accoumt dutocorrelation between values of the
response variable, or for underlying, measuredanaasured factors such as climate and
geology, and ending with soil food web propert\&hile interrelationships and
correlations between predictor variables are urdalile, we kept the order of the
hierarchy such that variables added later in thdetiog process were unlikely to
influence those that had previously been addedieftwe, if soil food web properties
shared explained variance with parameters prew@dded, but were retained in the
model, they explained a unique proportion of varearn contrast, if they accounted for
all the variation explained by a parameter that agded earlier in the modeling process,
this parameter then became non-significant. Additibvariables according to this
hierarchy of controls does not allow for the disegfling of causative relationships, but if
variation accounted for by the more proximate fexcteas entirely shared by the ultimate

causes then these variables would not improve mid@hood when added. For

25



variables for which an optimum of biological actiwwas expected, quadratic terms were
added alongside main terms (e.g. pH, moisture).

First, spatial filters and first order interactidmstween them were added. For a full
list of terms added see Table S11. In the secagksterms representing hydrology and
soil physical properties were added: soil pH, moistontent, and water holding
capacity. These variables are largely driven byedythg geology and local hydrology.
Once the effects of spatial structure and soil tabproperties were estimated, we added
first order interactions between the retained gpétiers and soil variables, and removed
these sequentially by using LRTs, starting withldest significant until only significant
interactions remained. The third set of terms iadiof the three land use forms of
intensive wheat rotation, extensive rotation, aedr@anent grassland. The fourth stage of
the process was including total N and C stocksalses that will be affected by
management, soils, and climate, but which mightaxpnore or additional variation.
Fifth, we estimated soil food web structure effemsprocesses of C and N cycling, and
finally, we tested for effects of individual funatial groups of the soil food web on
processes of C and N cycling. At the end of eadihedge steps, interaction terms between
retained variables were added to the model andvediby LRTSs, until only significant
interaction terms remained.

Once this final model was reached we assessedghiécance of each term by
removing it from the model and performing a LRT. &t was found that terms that
were significant earlier in the modelling process@no longer significant in the
presence of new variables, the non-significant $aware removed from the model. A

measure of model fit of the final model was caltedleas the R-squaradhen fitting a
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linear regression to the actual data, with the ipted values of the model as the

explanatory variable. We also explored how mucluerfce each category of variable

had upon overall fit by removing each class ofafale from the fitted models and

observing the change in AIC and model fit, as dated above.
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